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2 Structure from Motion
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1 Above Ground Biomass
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2 Inverse Watershed Segmentation
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1 Crown Height Model



http://dx.doi.org/10.29252/jgit.7.3.213
https://jgit.kntu.ac.ir/article-1-750-en.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-10 ]

[ DOI: 10.29252/jgit.7.3.213]

Oy 695 039 Semay 22yd P e (oo S Sl e
sy polas 3l z o S o 5l oolaiul b
59 0355 Sy 515y dia 50 0 (55l Jase
il lapasls 5l oolinul b US> claasye
485 )90 Slindod 1 ol pslad 3l g5
= a Ohes 5 LulzlS i) e o el
sbad Sz o358 ) (595 0355 Sy (e
o=l 2 INT sl gl giladse 5 6 e S
Lol e )5 &)j50 aiged ashd gl )0 a5 iaghy
sleas zlmeul olai )] sloaasin Ly auily
e Lo Slyo 2 S0le j9dome b ol pslas
) ages aslad 1o (pe) (59, 0095 Cemj who)d FHV
5 Sl A5 (6% Giod jo S gl Jus
$O9290 Silwdde g (o) p 4 isls plil Gl Ken
EPENRPURE A JRPTNIE SRR
o=l o V] oz lo s ol ol 5l oolar il
s Sl il glaosls jloslinul L ba)T (igsy
50,5 &kl (DTM) (o) gl (5058, Joe
robas 5l Jool slaosls jlan )b aslsl jslaie 4
L oxiwilys oyl (i opl 5o .050,S eolawl olgy
Ao, VYL s s Gl s 5k j5done
§ Sz o5 Loy 50 WS Gileoe | ooy e
s (595 0958 Cemty O30 35500 yskate 4 (e
Lagl sasisls plosl (oS 5 gl )0 Codgyunn (ol
Yo 0V olwl o Solai asge aalad Q0 oyl
olalS (ooles elis )| (s 9 005 (>l ol
G=Soslasl g,lg e sl eolaiwl LTy gyl jo 052 g0
0355 Camt3 (33 Jlko 35512 j5lie 4y s 133,S
1) adges lakid ;0 09250 (ol saled b 3,
s 9 950,8 Sis (gl olSiss 13 5 (6 5lanr
Gl asoged (g S osladil ) ol iz oolw p o
635 0355 Camty Olie Sl e 5 U] (5 Foslul
st st 5l zy5ane CHM 5l oolicl by crlas

! Digital Terrain Model

P1g

S0 Olelbl (5 gUs (usigo — g Jy ol oy b

1A b @ pgaw o jlosh @ Eids Jlw

ookl Ly o (535 0955 Comy 35501 Ao 5o
5wl polas 3l 7o £l )| sladasio
3 el a5 800 Sllllae (956 508 5l )1
OhLSen g joslye a5 Ldegh 4 plgioe dne) ]
Sl o a4 Ul g cpl 5o [A] 5,5 o Ll
sloaanin jlosliiwl Ly (yen) (55, 0995 Con
gl 5o sl by aim psla jl g e
Clo Xz j0 a5 iaghy ol o aiShy co eSS
Gl sladasio bl w28 5 alol 5y Sjgm
[EFEWIIWI X WIPp-S0K 231 KV] ] KOSV  PRLIE SR T
30 aS ol molai jlodel Cawoay glay | 5l oolarul
Sy Ol3em 0 4385 plosl Y41V 5 V410 clo JLo
Sloye 5Sbo Hdome b (LS50 ST (e (59 0095
500 0,9l YY0 g VY FY s e el L
aalid s 5 o LSan 5 ) S (5, 5a0 gy
Sy Ol S5l ie jolaiedy cisls plowl diges
3l eiged aslad mhaw )3 33 slrosy (e (59 0098
ool slgy pslas CHM 5l & ies slacSs e
elas )l conlsy jolate as laul Loyl [V ] wioges
) ass ez el iges axkad jo 5l ed sloosys
O § 00, S (6 Sojlasl g,la s e 5l eolazl b
0395 elai,l saisles laisay | laasgy ol elis )l lanigie
Ole S o3l sl Lag | rizren wais S 2
)3 sladis jlak 4w b 90 (o) 59, 0095 Canma
St gl o 5 Sl |y diged axkad 0 S9zge
0395 Sty Olin 3555t s5Lae 4y s S350
Sas sladig bawgle ()9 iges aakid 2 ;0 39250
503, 0o Ol oS5 50 1) adged aslad o 0ud
5SS oslal sl o )S 05l 1) ol eogs s
Sloym ogee Slsty Gl S (2lse slaosls bl
|, asgas dakad o ol slayal,y 5 00,5 ool
Sl Hedmme L asiiudles oyl .aioges (5 S o5l


http://dx.doi.org/10.29252/jgit.7.3.213
https://jgit.kntu.ac.ir/article-1-750-en.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-10 ]

[ DOI: 10.29252/jgit.7.3.213]

voe @Sl ytio blEs pl jl oslaiwlb LS > 6395y j S g1 0

G2lguw oy < )S IS Lid jsaz0

O (M S 0 a5 2l fegiy o
lasl Slae gyl Ll 5loslaiwl b 28,5 & a0
Sy g D Sad L350 )Ll sledasie
axkad (L3 0 ST mhaw dw jo LS50 (e (59, 0095
3leasl Caws 4y ledlbl 1 oolawl b oS )5 g Aiges
b sleoe by pglas 5l g S el

b gy glgo-Y

ol 00l 7 225 W gy g Slge aslol jo

axllao 090 adlaio —)-Y

5552 sbys @ GlS e G K> S
s 5 5 D (Lo e 35 (S egkS Y 40
YL a dbY. 54880V gas 0 VF o8l
@bl Jsb g (Jlod 4B Yo 5 ai S0 TO g a0
42859 gz 0 0V b adle s aido Y gaz 0 0)
V) JS5) ol o gdly 5,5 B Y-

g 09— oS sl ARz gblis I o
S8 ol slao! o 51 2 \YO B -YA o ol
D gm0 0350 4O 0l e o g 0,0
i 5L el L5 5 el doys B anlllas
Gblie 252 w0 yal Gloipaldl 4 az g b (Ko
oL 50 o515 5 edle slo e b gk o (o>
Sl LS 0 4L YOA lawgin job 4y adlais opl jo
(e g (S y95 il sl ogdle adlaie
oot cbilis 5 ol disS 3y 5l sl > 5 Lai
Olys asS (nl o P alox 51015 osge |,
slodasss 0,5 o,Lil T en g T Azl dolieds
o Ls glaassS 5l (S Jold Sk cnl )0 09250
do,e il Coln (i Cwl SB s K>
Lol el oailisgy olivads slaasly 1y 5,4 ool ooma i
SOk onl 58 erae slaaly s)lew Jds 4 alintie
WISAPLY e s oo S

\ sloa,

1 Buxus hyrcana
2 Parrotia persica
3 Carpinus betulus

P11V

) abges Olalad 10 0 2>50 lalS elai)l 3ls S0
ol el (555 0995 Canj Glien Gupms 5 55050
oy VY g Ut e (5 Sin i
DY]e S s5le o

w9 Caodd| —0-)

Ol 0012 5 il pslatear Glace (gl y)bel
S« Six sk )0 0L (e 55, 008 S
B0 j9r el Gle (F o & el Lo b 23l
)*)l_> Cod ‘) GL».» S8 9 Cowo g W) 6)‘&).3)[.0] 3o
“o 05el 45 (5l el (s glaigy R oo )3
el el pgm o Glnl aiile b )9dS (S o L
3 oizmen [VFlogd 0 gL oy g anya Sy
(A Gble g el e Jdo a5 lse (S
9995 o0 S Ol obml cel blawe &)l k]
J9a> g 03 (w yiwd 5598 blie cpl aSST Lo
(ol ol o (g0l SBw b Ll o 6)lo bl ST
azg L V0] ais Lo 5,50 slaocsls 08l
‘o)b L’:‘"M ‘_g)‘o).g)LJ as GLQ:G»JLM: 9 Mo
Sy Ao ol o 1y baplusl Wlgs a5 ilyes M=
)‘ ool 5)_<.1é J)_'a )‘ .)9_.»‘;9 U,.JLM..}‘ ..\Jl.o.»_w
5 0ol g jlanY leoaiziw a il o plen sla g,
J_w‘.\.:}w ‘_’Lo.‘> Lo.uls.tb ‘szy 4504)9,@ 5o o).».c
CBs Jdo 4 e i YU Jlews sboas e
slolsale slaosls 3l eolatwl aile b bg, wlw ol
Ol L otz G5l oolain] oSl b onds cels
L Loolgy 0gd o YU B g clls Sy
S plgie 4wl oo 23)l0 &5 ola Sy g b olly
el Lgl_aulia )0 ‘) 6)‘¢ﬁ)LAT 6&05; cJ,o.ia
3 b 9)5e sla el 5l pan 5 00903 )b o]
ol o el as anle clop |y S gyl 05!
oads clo y slmosls Hlesl ctwly 8590 4o die;
Looas yy (pl Geizeed 090 Cole, blisl Cils> wub
OSew 3 yls Laosls cudils y j0 a5 85 g ey b
Loaiy 3 5 03508 (292 adro g loplel (loj jo ol
IRCER LS


http://dx.doi.org/10.29252/jgit.7.3.213
https://jgit.kntu.ac.ir/article-1-750-en.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-10 ]

[ DOI: 10.29252/jgit.7.3.213 ]

ffAf.- f-FAVA-

F-FATY.

£ VY. Y. 5. ¥A-

o A 5 ) aslllao 5 yg0 ddlaie ) JSUS

45 I8l s alewgan oad (ol (65lg s e
R L LRI JOYJUN ER PRIV
Sslegsl &yg0 an iy Bldes g o Jlo)
ADY ooz ;o ouls Ol sogaome 10 .Cd,5 &g
alold g 00 Vee lgym gl as clils y pgas
Sy o Bl YEY e (GSDY) (5ls ,sdsgas
Al dwbe L3S Y0 50 600 peal coluw
AYAF ol 3T A i )lox 2,6 50 polas cusls
5l aecils ol o ol plodl oo Vo el
s9biedns Geizen bl Jobas aids FO dilaie
S sy ) plinabel 5 380 (sames Jao <L
A pylad SLbges Gl e )50 dilaie
a8l ad il (poje o3 A g (Job so o
clin Gliges wod o odms (AI-Y) IS
390 03gd st ol jiSu 184S el oul oo
(pxBge 0 10 500l sloul Jle yiibgy dslllas

Ded 0dsd pgas 51 oo Jlas

! Autopilot
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3 Inverse Distance Weight
4 Local
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! Digital Surface Model
2 Agisoft PhotoScan
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Abstract

Two-dimensional image conversion algorithms to 3D data create the hope that the structural properties of trees can be
extracted through these images. In this study, the accuracy of biomass estimation in tree, plot, and hybrid levels using UAVs
images was investigated. In 34.8 ha of Sisangan Forest Park, using a quadcopter, 854 images from an altitude of 100 meters
above ground were acquired. SFM algorithm was applied to produce 3D data and the height of the trees was extracted. 28
samples with 3030 m dimension were collected and the height and the diameter at the breast height were measured and the
biomass was calculated based on a general allometric equation. In order to estimate the biomass at plot-level, the height
metrics were extracted from the point cloud. For tree-level, the biomass of each tree was modeled based on the height value
derived from CHM for each tree. In hybrid-level, sum of estimated biomass of trees in tree-level was used as the predictor in
modeling. The accuracy and precision of the estimates were evaluated using relative bias (rBias), relative root mean square
error (rRMSE), and adjusted r square (r2). rRMSE for biomass estimation in Buxus hyrcana, Carpinus betulus, Parottia
persica, and other species were 17.56, 7.11, 14.67 and 22.73 percent, respectively. For plot level and hybrid level, rRMSE
were 58 and 47 percent, respectively. Based on the result, the most precise approach for biomass estimation is hybrid level
and the precision of the estimate is appropriate for overall assessment of forest stands, not for management planning.
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